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Abstract: The presented results of the study allow us to determine the ratio of verbal and nonverbal components of 
thinking activity in solving problems of different types. The novelty of the research is in the use of individual cognitive maps made 
on the results of collaborative thinking activity in the study of possible combinations of symbolic (verbal) and figurative (nonverbal) 
components of internal thought processes implemented in different conditions. The study included two methodological blocks. 
The first of them is diagnostic. It consisted of four tasks (a verbal task with one solution, a verbal task with multiple solutions, a 
nonverbal task with one solution, a nonverbal task with multiple solutions), as well as a cognitive map based on the results of 
solving these tasks. The second block is mathematical and statistical, including the Kruskal-Wallis H-test, the Mann-Whitney 
U-test, and the Fried-man chi-square test. The study sample consisted of 80 students of the Don State Technical University. 
As a result of the study, it was found that cognitive maps created with time constraints significantly outperform cognitive 
maps created without such restrictions in terms of figurative, symbolic abstractness and symbolism. Cognitive maps created 
without time constraints significantly outperform cognitive maps created with time constraints in terms of imagery. In general, 
the predominance of the verbal or nonverbal components of thinking can vary significantly, but the general trend towards the 
predominant character of the imagery of thought processes remains. 
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Introduction 


The theory and practice of cognitive mapping Is extremely diverse. The concept of this phenomenon 
changed from an image that captured the external reality to a complex network of verbal and nonverbal 
representations (Solso, MacLin, and MacLin, 2014; Eden, 2004; Nesbit and Adescope, 2006). However, 
despite all this diversity, cognitive maps, as a rule, tend to be considered more as a convenient tool for 
thinking than a tool for understanding the psyche. Such understanding exists despite the fact that it is 
cognitive maps, due to their projective nature, that allow us to present internal thought processes in an 
external form that is accessible to the researcher (Solso, MacLin, and MacLin, 2014; Nesbit and Adescope, 
2006). This also applies to the manifestations of the unconscious and, most importantly, the interaction of 
conscious and unconscious processes of the human psyche. Many questions of this interaction remain 
unclear, and it is largely unclear how the various manifestations of the conscious and unconscious relate 
to each other. The study of the ratio of verbal and nonverbal components of cognitive maps allow us to look 
deeper into the internal mental processes, to understand what conscious and unconscious mechanisms 
are involved in the implementation of thinking activity (Bottini and Doeller, 2020; Nanay, 2021). 

The first mention of this term was made by E. Tolman in 1948 (Tolman, 1948). His research was 
continued, at the level of human thinking in the work of R. Downes, D. Stey, (Downs and Stea, 2017). 
In this study, along with the concept of “cognitive map”, another one was used — “psychological map”. 
In general, a psychological map is a structured and ordered representation of reality, making it more 
concrete, but not reducible to model stimuli. 

Another similar term in terms of content is the “mental map” considered in line with the concepts 
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of K. Lynch, S. Milgram and S. Fauconnier (Filomena, Verstegen and Manley, 2019; Milgram, 1970; 
Fauconnier, 2018). By mental maps, these researchers meant an image of how a person imprints the 
object world around him in his mind (Milgram, 1970; Beel and Langer, 2011). 

In the future, the term “cognitive map” was interpreted more and more broadly, in the form of 
a metaphor for a certain set of ideas. So J. L. Bellmund defines the cognitive map as a set of visual 
representations of reality, a kind of mental images as such (Bellmund et al., 2018). Subsequently, the 
idea of cognitive maps as exclusively visual representations is questioned. A number of researchers are 
beginning to perceive it more as a conceptual scheme. In this capacity, under the name “concept map’, it 
was first described by J. Novak. It is presented as a technique of visual representation of the information 
structure, which reflects the interaction of concepts in the conceptual field (Novak, 2010; Cafias, Novak 
and Reiska, 2015). Further development, but already under the name of the intellect map or mind map, 
the conceptual map was received in the works of T. Buzen, which in his view is a graphic representation of 
semantic, causal or associative connections between concepts, parts and components of the considered 
area (Behrens, et al. 2018; Sadoski and Paivio, 2013). Thus, the cognitive map, along with the nonverbal, 
imaginative dimension, has a second — verbal dimension, and the problem of the interaction of these two 
components in the human psyche arises. 

One of the first works devoted to the problem of the correlation of verbal and nonverbal forms in 
the dynamics of thinking activity was the work of A. Paivio. In his research, he came to the assumption of 
the existence of two coding systems — figurative and symbolic (Sadoski and Paivio, 2013; Paivio, 2011). 

R. Finke, testing the hypothesis of A. Paivio, came to the conclusion that both codes can be 
implemented in human thinking activity either together or separately from each other (Ward, Finke and 
smith 2013; Palmiero, et al., 2019). 

The presence of psychic constructs confirms this possibility. Mental constructs are verbal concepts 
that construct the essence of the surrounding world (Palmiero, et al., 2019). According to N. Smith, the 
mental construct is a product of theorizing and abstraction, i.e., the complete opposite of the figurative 
representation of reality (Ward, Finke and Smith 2013). 

However, in their recent studies of mnemonic processes, A. Paivio and M. Sadoski, determined that 
when working with information, a person uses both methods of encoding. Initially, the incoming information 
is translated into figurative, and only then into verbal form, and in the case of abstract concepts, images 
act as “hints” that facilitate thinking activity (Sadoski and Paivio, 2013). 

The transition of symbolic processes into visual ones and, conversely, in cognitive maps Is often 
barely perceptible, and in most cases Is realized by a person on an unconscious level (Solso, MacLin and 
MacLin, 2014; Rosch, 2011; Park et al., 2020). 

R. McAleese, developing the ideas of P. Chandler, in a number of his articles, soeaks about the 
ability of a person, using cognitive maps, to be aware of the information received, extracting it from the 
unconscious, to clearly see the process of thinking (McAleese, 1998; Sweller, 2020). 

A number of researchers believe that the conscious and unconscious are not just different areas 
of the psyche, acting as repositories of thoughts and memories, they have different ways of interacting 
with the surrounding reality (Sadoski and Paivio, 2013; Dehaene et al., 2014). In this case, we can 
already talk about the cognitive conscious and the unconscious. These terms, introduced into scientific 
use by P. Rozin back in 1976, are still not well established. The idea of the cognitive unconscious was 
developed by S. Epstein, and later by a number of other specialists in cognitive psychology (Epstein, 
2012). To date, the cognitive unconscious is understood as the processing of information that occurs in 
addition to thought, bypassing consciousness. B. Baars generalized the ideas of S. Epstein and a number 
of other cognitive psychologists, created the theory of the global workspace. According to B. Baars, 
consciousness arises from the unconscious or preconscious, forming a global workspace (Baars, 2017). 
Cognitive neuropsychologist S. Dehaene, while studying the mechanisms of translation from unconscious 
perception to conscious perception, came to the conclusion that all events that occur in consciousness 
must initially occur in the unconscious and have a nonverbal form (Dehaene, 2011; Dehaene et al., 2014). 
D. Stern emphasized that the basis for the unconscious is nonverbal thinking, based on the language of 
images, and the basis of conscious Is logical-verbal thinking, operating with verbal representations (Stern, 
2015). A. Dijksterhuis, after a series of experiments, came to the conclusion that since a significant part of 
memory is unconscious, unconscious thinking is superior to conscious thinking in those areas that require 
a qualitative, simultaneous comparison of many alternatives (Dijksterhuis and Aarts 2010). Consequently, 
beyond the boundaries of consciousness are phenomena that are not subject to verbal processing, but are 
processed at the nonverbal level, forming the sphere of the cognitive unconscious. Of course, conscious 
is not limited to the verbal form, just as the unconscious Is not limited to nonverbal forms. However, the 
verbal for conscious, as well as the nonverbal for the unconscious, are an absolute basis, as confirmed by 
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numerous studies in cognitive psychology, psychophysiology, and neuropsychology (Sadoski and Paivio, 
2013; Dehaene, 2011; Stern, 2015; Behrens, et al. 2018). 

Thus, the process of interaction of the verbal and nonverbal components of the subject's thought 
processes in the cognitive map makes it possible to trace how the unconscious component of the psyche, 
which Is reflected in the visual form, interacts with the conscious component, which reflects the verbal and 
logical component of the psyche. 

The study of such transitions in cognitive maps at the level of joint activity allows us to study it 
in a manifest, external form, whereas in individual activity, phenomena are inaccessible to an external 
observer, because of their convolution and non-manifestation in an external, observable form. 


Materials and Methods 


The study involved 80 subjects (24 men and 56 women) aged 20 to 24 years. Subjects — bachelors 
of the 3-4 courses and masters of the 1 course (humanities and technical specialties) of Don State 
Technical University. 

In the course of the study, each student group was asked to divide into subgroups of four people 
each, based on their personal preferences. A total of 20 small groups were obtained. 

The formed groups of subjects were given four tasks. Half of the groups of subjects received 
the first and second tasks to solve, the second half of the groups were given the third and fourth tasks. 
This was done to ensure that the subjects solved the most different problems from each other, and the 
experience of solving one problem did not affect the solution of the other. In addition, half of the subjects 
solved the problems without having a time limit. The other half, had to meet a certain time frame, when 
solving problems. This was done to stimulate the unconscious component of thinking, which increases 
with a decrease in the resource of time. 

The first of them was to remove a certain number of lines that make up the sides of a square and 
add a certain number of lines in return, to get a different number of squares than what was originally 
presented in the conditions of the problem. You need to find only one option that fully meets the conditions 
of the problem. To facilitate the thought process, Its greater clarity, the squares were assembled from 
matches. The second task was to find a way to break a vase full of water, located in a locked room, without 
leaving a trace, while being in the building opposite. In this case, it was necessary to offer all possible 
ways that guaranteed success. The third task asks the subjects to draw three straight lines, through four 
points arranged in squares, without lifting the pencil from the sheet of paper so that all the points are 
connected, and the pencil returns to the starting point. It was necessary to find all possible ways to do 
this. The fourth task is about two twins, one of whom must be caught in a lie knowing that one of them 
always tells the truth, and the other always lies. It is necessary to find the only possible formulation that 
allows this to be done. 

Each of the proposed tasks has a certain combination of parameters. The first task is nonverbal 
in nature and has a single solution within the framework of the formulated conditions. The second task 
is verbal, having many ways to solve it. The third task is nonverbal in nature, and has many possible 
solutions. The fourth task is verbal in nature, also having only one solution. Thus, the four tasks are a 
combination of certain parameters highlighted as the main ones and allow you to alternately use certain 
components of the psyche. 

Thus, the verbal nature of the task inclines the subjects to engage in verbal-logical thinking, which 
is based on the conscious component of the psyche, while nonverbal tasks, on the contrary, promote 
the use of imaginative thinking and, therefore, rely more on the unconscious component of the psyche. 
The presence of provided alternatives in the results of solving the problem should also contribute to the 
activation of the conscious, If there are several possible solutions or activation of the unconscious, the 
latter better copes with the need for a qualitative comparison of alternatives among themselves, to choose 
the only way to solve the problem. 

Before working with the tasks, all the subjects were informed whether the task has one or more 
solutions. 

After solving all the problems, students were asked to individually depict the process of group 
solving one of the four problems in a graphical form. Each of them could represent the solution of only 
one problem. Students were not required to seek help from other members of the group. Before starting 
work, the study participants had to agree with each other on the solutions to which problem they would 
represent. This was done to get an equal number of images for each of the presented tasks. At the same 
time, those subjects who solved problems in the presence of time constraints were instructed to build 
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a cognitive map for a certain period of time, equal to three minutes. This was done so that the study 
participants did not have time to create a conscious plan for the future map and were forced to rely on 
the unconscious component of the psyche. The other half of the subjects did not have such restrictions, 
and could more consciously approach the creation of a cognitive map. Thus, ten cognitive maps were 
obtained for each of the tasks. 

The drawn image created by the student could have explanations in the form of individual words 
or short phrases. Assignments for students were submitted in a free form, with high uncertainty. Thanks 
to this, the construction of cognitive maps was made less formal, which contributed to a more flexible 
approach to their representation and allowed us to overcome the limitations of focusing on the formal 
criteria of cognitive maps. The resulting cognitive maps were evaluated according to four indicators. 

The first such indicator was figurative abstractness, understood as the presence of images distant 
from specific images. The number of abstract images was taken into account, the more of them, the 
higher the abstractness of the cognitive map. The presence of 25% or less of abstract images from the 
total number in the drawing indicated a low abstractness. From 25% to 50% of abstract images meant that 
the map has an average level of abstractness. If such images were from 50% to 75 %, the abstractness 
of the cognitive map was defined as high, more than 75 % as very high. Thus, a particular cognitive map 
could get from 1 point for low abstractness to 4 points for high abstractness. 

The second indicator was symbolic abstractness, understood as the degree of remoteness of the 
verbal component of the map from specific concepts. The method of evaluation was the same as in the 
first case. 

The third indicator is imagery (nonverbality), defined as the number of images used in the cognitive 
map. The number and method of awarding points was the same as in the case of the previous indicator. 

The fourth indicator is symbolism (verbality). This is the number of verbal objects in the cognitive 
map. If the number of words did not exceed 4, then the symbolism was determined as low and was 
indicated by one point. The cognitive map, which included from 5 to 8 words, was defined as having an 
average level of symbolism, which brought 2 points. A map in which from 9 to 12 objects were determined 
to have a high level and were rated at 3 points. Amap with more than 12 objects was defined as having a 
very high level of symbolism, which was estimated at 4 points. 

Mathematical and statistical data processing was performed using the Kruskal-Wallis H-test, the 
Mann-Whitney U-test, and the Friedman chi-square test. 


Results 


The indicators of cognitive maps were brought to the average values for each of the four tasks. 
The results obtained are divided into five main blocks. The first section provides data on the differences 
in each individual indicator of cognitive maps based on the results of solving all types of tasks, by those 
subjects who were not limited in time when creating these maps. The second section provides data on the 
differences between all the indicators of cognitive maps, performed as a result of solving each individual 
type of tasks, by subjects who were not limited in time when creating these maps. The third section 
provides data on the differences in each individual indicator of cognitive maps based on the results of 
solving all types of tasks, by those subjects who were limited in time when creating maps. The fourth 
block provides data on the differences between all the indicators of cognitive maps, performed as a result 
of solving each individual type of tasks, by subjects who were limited in time when creating maps. The 
fifth block demonstrates the results of the study on the presence of differences between the indicators 
of the cognitive maps of the subjects who were limited in time, and those for whom there were no such 
restrictions. To obtain the results of the first and third blocks, the Kruskal-Wallis H-test was used. To obtain 
the results of the second and fourth blocks of the criterion, the Friedman chi-square was used. To get the 
results of the fifth block, use the Mann — Whitney U-test. 

Table 1 shows the results of a study of the differences between the indicators of cognitive maps 
performed after solving all four tasks, without time limits. 
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Table 1 
Differences in each individual indicator of cognitive maps performed without time constraints, based 
on the results of solving all types of tasks 
Indicators of cognitive maps 


Figurative Symbolic Imagery Symbolism 
Types of tasks abstractness abstractness 
Average Difference Average Difference Average Difference Average Difference 
values Indicator values Indicator values Indicator values indicator 
Task 1 
Nonverbal, with one 29 16 3,4 22 
solution option 
Task 2 
Verbal, with multiple 1.6 19 2,1 3,1 
solutions 
Task 3 13,8/** 3,21 19,31** 10,32" 
Nonverbal, with 2.0 2,0 Zt 3,0 
multiple solutions 
Task 4 
Verbal, with one so- 2.0 16 ? 1 ? 1 
lution option 


Note: **p<0,001: **p<0,01: *p=0,05 


According to the presented data, significant differences obtained using the Kruskal-Wallis H-test 
were found between such indicators of cognitive maps as figurative abstractness (hemp.=13.87; p < 0.01), 
imagery (hemp.=19.31; ps0.01) and symbolism (hemp.=10,32; ps0,05). At the same time, the subjects 
showed the highest indicators of figurative abstractness of cognitive maps when solving the first task 
(2.9), which has a nonverbal character and is limited to one correct solution. The imagery of the cognitive 
map was the highest, according to the results of solving the first problem (3.4), as well as in the case of 
figurative abstraction. The highest indicators of the symbolism of the cognitive map are demonstrated 
by the subjects after solving the second task — verbal, with several solutions. The differences in such an 
indicator as symbolic abstractness were insignificant. 

Cognitive maps based on the results of verbal tasks are inferior in figurative abstractness and 
imagery to maps made after solving nonverbal tasks. The figurative abstractness is higher in those maps 
that were created based on the results of solving a problem with one correct answer. High levels of 
symbolism are demonstrated by those cognitive maps that were created as a result of solving problems 
with multiple solutions, whether they were verbal or nonverbal. The index of imagery is higher in those 
cognitive maps that were created after solving problems with one correct answer, but they were higher 
after solving nonverbal problems than after solving verbal ones. 

After describing the results of comparing the indicators of cognitive maps performed on the basis of 
different types of tasks, we will consider the data on the differences between all the indicators of cognitive 
maps performed on the basis of solving each individual type of tasks. The results are presented in table 2. 
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Table 2 


Differences between all indicators of cognitive maps performed without time constraints, based on 
the results of solving each individual type of task 


Task 1 


Indicators of Nonverbal, with one 


cognitive maps 


Types of tasks 


Task 2 


Verbal, with multiple 


Task 3 


Nonverbal, with mullti- 


Task 4 


Verbal, with one 


solution option solutions ple solutions solution option 
Average Difference Average Difference Average Difference Average Difference 
values indicator values indicator values indicator values indicator 
Figurative 
2,9 7,6 2,0) 2,0 
abstractness 
symbolic 
7,6 7,9 2,0) 1,6 
abstractness 
16,64** 14,66** ae 443 
imagery 3,4 2,1 raed Z1 
symbolism ad aot 3.0 f1 


Note: ***p=0.001- **p<0,01: *p<0,05 


According to the presented data, significant differences established using the Friedman chi-square 
test were found between the indicators of cognitive maps that were performed based on the results of 
solving the first (Vr emp.= 16.64; ps 0.01) and the second task (7remp.= 14.68; ps 0.01). Among the 
indicators of cognitive maps performed at the end of the first task, imagery is predominant (3,4). At the 
same time, high values for figurative abstractness (2.9) indicate the predominance of abstract images 
in maps that are based on nonverbal tasks, with one possible solution. The indicators of symbolism 
(2,2) and symbolic abstractness (1,6), on the contrary, are relatively small. In addition, the low values of 
symbolic abstractness indicate the predominance of the nonverbal component of the cognitive map over 
the verbal one, in such maps, there are many specific concepts and few generalizations. The indicators of 
cognitive maps performed on the results of the second task demonstrate the predominance of symbolism 
(3,1) over imagery (2,1). Indicators of abstractness of both symbolic (1,9) and figurative (1,6) are at a low 
level. These cognitive maps are dominated by verbal objects — verbal descriptions that are specific in 
nature. The nonverbal component is noticeably weaker, the images themselves are concrete and inferior 
in abstraction to the symbolic component. 

Consider the results of the second group of subjects who, according to the study conditions, had to 
create cognitive maps with time constraints. The results are presented in Table 3. 
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Table 3 
Differences in each individual indicator of cognitive maps performed under time constraints, based 
on the results of solving all types of tasks 


Indicators of cognitive maps 


Figurative symbolic imagery Symbolism 
Types of tasks abstractness abstractness 
Average Difference Average Difference Average Difference Average val- Difference 
values indicator values indicator values indicator ues indicator 
Task 1 
Nonverbal, with one 3.3 1.8 3,5 2,6 
solution option 
Task 2 
Verbal, with multiple 1,6 2,8 2,0 Fay | 
solutions 
Task 3 16,03** 13 19,80** 182" 
Nonverbal, with 2.9 1.7 2,3 1.6 
multiple solutions 
Task 4 
Verbal. with one $0- tS 75 1 = 1.7 
lution option | 


Note: ***p<0,001: **p<0.01- *p<0,05 


In the second group of subjects, significant differences obtained using the Kruskal-Wallis H-test were 
found among all four indicators of cognitive maps: figurative abstractness (hemp.=16.03; ps0.01), symbolic 
abstractness (hemp.=11,31; ps0,05), imagery (hemp.=19.80; ps0.01) and symbolism (hemp.=7,82; 
o<0,05). The highest indicators of figurative abstractness (3.3), figurativeness (3.5) and symbolism (2.6) 
are demonstrated by cognitive maps based on the results of the first type of tasks — nonverbal, with one 
possible solution. The highest indicators of symbolic abstraction (2.8) were demonstrated by the subjects, 
creating cognitive maps, based on the results of solving the second type of problem — verbal, with several 
possible solutions. 

The indicators of the figurative abstractness of the cognitive maps performed on the results of 
nonverbal tasks significantly exceed the indicators of verbal tasks. Cognitive maps based on problems 
with multiple solutions are inferior in this indicator to problems with a single solution. At the same time, 
the largest gap in the index of figurative abstractness Is observed between cognitive maps created on the 
basis of verbal and nonverbal tasks. 

High symbolic abstractness, on the contrary, is typical for verbal tasks. However, the results in 
terms of symbolic abstractness are slightly higher for cognitive maps based on the results of solving 
problems with multiple solutions. 

The high rate of imagery that the cognitive map demonstrates is based on a nonverbal task with 
one solution option, which is not typical for other types of tasks. Cognitive maps based on the third task, 
despite its nonverbal nature, show a significant decrease in the indicators of imagery, but at the same 
time, according to these indicators, they are superior to cognitive maps made on the basis of verbal tasks. 

A higher symbolism is observed in a map that displays a nonverbal problem with one solution, 
compared to maps made on the basis of verbal problems with several solutions. However, for verbal tasks, 
the opposite picture is observed. Cognitive maps based on such tasks show high rates of symbolism in 
the case of several solutions to it. 

Now we shall look at the data on the differences between all the indicators of the cognitive maps 
performed based on the results of solving each individual type of tasks, with time constraints. The results 
are presented in table 4. 
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Table 4 
Differences between all indicators of cognitive maps performed under time constraints, based on 
the results of solving each individual type of task 


Types of tasks 


= ‘ Task 1 Task 2 Task 3 Task 4 
icat 
g ea oo Nonverbal, with one Verbal, with multiple Nonverbal, with Verbal, with one 
cognitive maps ; ; ; 
solution option solutions multiple solutions solution option 


Average Difference Average Difference Average ODifference Average Difference 


values indicator values indicator values indicator values indicator 

Figurative 

3,3 16 29 29 
abstractness 
Symbolic 

18 28 17 25 
abstractness 

16,64"* 14,60" 595 4 43 

imagery 3,5 2,0 ie 15 
symbolism 2,5 2,1 16 Le 


Note: **p<0,001; **p=<0,01; *p<0,05. 


According to the presented data, significant differences established using the Friedman chi- 
square test were found between the indicators of cognitive maps that were performed based on the 
results of solving the first (ZY 2r emp.=15.519; p < 0.01), the second (7’remp.=7.82; p<0.05), the third 
(7*remp.=10.03; ps0.05) and the fourth (7V2remp.=8.45; p<0.05) tasks. 

The cognitive maps that were completed on the results of the first task are expected to have the 
highest values of imagery (3.5) and figurative abstractness (3.3). In such maps, the main information Is 
represented by nonverbal objects of a high level of abstraction, the verbal component is represented 
to a less extent (2,6), and its abstractness Is relatively low (1,8). Among the cognitive maps completed 
as a result of the second task, the symbolism (2,1), representing the verbal component, only slightly 
exceeds the imagery (2,0) as a verbal component of the maps. However, symbolic abstractness (2,8) is 
significantly ahead of figurative abstractness (1,6). In these maps, the verbal and nonverbal components 
are represented quantitatively in almost equal proportions, but qualitatively differ significantly, using mainly 
abstract concepts, against the background of specific images. The indicators of cognitive maps performed 
on the results of the third task demonstrate the predominance of imagery (2,3), over symbolism (1,6) and 
figurative abstraction (2,9), over symbolic abstraction (1,7). In such maps, the verbal component has a 
fairly significant predominance over the nonverbal component, with a significant abstraction of images 
and concreteness of the concepts used. The cognitive maps performed on the results of the fourth task 
demonstrate the predominance of symbolism (1,7) over imagery (1,5) and symbolic abstraction (2,5), over 
figurative abstraction (2,2). In these maps, the predominance of the verbal component over the nonverbal 
one Is pronounced weak, and the degree of abstractness of the concepts used is relatively high, with 
average indicators of the abstractness of images. 

The results of the study of the first and second groups of subjects allow us to compare the indicators 
of the cognitive maps performed in each of them, in order to find differences between them. The calculation 
of the Mann-Whitney U-test showed the following statistically significant differences between the groups 
in terms of cognitive maps: between the indicators of figurative abstractness in solving the third Uemp 
problem. =21.5; ps0.05; between the indicators of symbolic abstractness in solving the second Uemp 
problem.= 20.0; ps0.05; between the indicators of symbolic abstractness in solving the fourth Uemp 
problem.=21.5; ps0.05; between the indicators of imagery in solving the fourth Uemp problem.=25.5; 
p<0.05; between the symbolism indicators when solving the second Uemp problem.=16.5, ps0.01; 
between the symbolism indicators when solving the third Uemp problem. =11.0; ps0.01; 
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Discussions 


It can be assumed that working with a nonverbal task with one correct solution and no time limits 
was perceived by the participants of the collaborative thinking activity primarily at the nonverbal level. 
This was evidenced by the high rates of imagery and significantly lower rates of symbolism of cognitive 
maps. At the same time, the images used in the thought process were of a generalizing, abstract nature. 
This is evident in the high levels of figurative abstractness of cognitive maps. The indicators of symbolic 
abstractness, on the contrary, are quite low. Consequently, in the process of solving this type of problem, 
the verbal component of thinking was concrete, describing the immediate moments of the thought 
process. This seems to be due to the auxiliary role played by the verbal component of thinking in this case. 
Abstract images made it possible to work with a large number of ideas that arose in the process of solving 
the first problem, without having to translate them into verbal form. According to research of S. Deana, 
when working with information flows, the unconscious translates nonverbal images into conscious, which 
are realized by the person as necessary (Dehaene, 2011; Dehaene et al., 2014). Due to the nonverbal 
nature of the task being solved, the translation of a significant part of the information into verbal form was 
unnecessary. The presence of a certain number of specific words, reflected the final moment of thinking. 
When the participants of the discussion shared their already formed idea with each other. 

Working with a verbal task that has one correct solution and no time limit demonstrates a slightly 
different picture of thinking activity. According to the low indicators of figurative and symbolic abstractness, 
the thought process of solving the fourth problem was more concrete than the first one. Apparently, 
the solution of this problem, almost equally involved both the verbal and nonverbal components of the 
psyche, which can also be seen in the average indicators of imagery and symbolism. When comparing 
different options for possible solutions to a problem where only one method is correct, finding such a 
method requires significant time and effort. Indeed, finding one of the many correct solutions to a problem 
is statistically easier than finding a single solution. When finding the only correct solution, you need to 
go through and analyze more options than when finding one of several correct solutions. Apparently, 
therefore, the problem of speed comes to the fore of thinking activity. In this case, the problem of the speed 
of thinking was solved by shifting the thinking activity towards the nonverbal unconscious component, as 
shown in the research of A. Dijksterhuis (Dijksterhuis and Nordgre, 2006). However, the verbal nature of 
the task prevented them from fully switching to image manipulation, and their thinking activity was forced 
to balance between their verbal and nonverbal components. 

When working with a verbal and nonverbal task that has several solutions, the verbal component 
of thinking, in the subjects, clearly prevails over the nonverbal, which is noticeable by the increased 
indicators of the symbolism of cognitive maps. At the same time, figurative abstractness increased when 
solving nonverbal tasks, while symbolic abstractness remained at an average level. It did not differ much 
in the cognitive maps drawn from the results of verbal and nonverbal tasks. This seems to be a reflection of 
the freer, more creative nature of thinking activity in this case. The subjects had to make a choice between 
several possible solutions, some of which had obvious signs of the correct solution. In such circumstances, 
it may be necessary to consciously pay attention to the details of possible solutions, pronouncing them 
for yourself and others, which increases the verbal component of thinking. The results obtained are in 
many respects similar to the data of the experiments of A. Dijksterhuis and H. Aarts (Dijksterhuis and 
Aarts 2010). Although these researchers claimed that it is the unconscious that is better suited to solve 
creative problems, they did not deny that with alternative solutions, the conscious component of the 
psyche may be more effective. Participants could pay more attention to the discussion of various ideas, 
compare several correct solutions among themselves, find the best alternative by such a comparison; at 
the same time, being not limited to strict requirements for the result of the decision. Taking into account the 
activating function of positive gnostic emotions, which are typical in this case, this approach allowed us to 
talk more about possible ways to achieve results, express original ideas more freely, and concretize them 
at the verbal level (Belousova and Belousova, 2020). The increase in the index of nonverbal abstractness 
in nonverbal tasks can be explained by the need to reflect the nonverbal component of the task, which Is 
of a secondary nature in the verbal task. 

The thinking features demonstrated by the subjects when working on a nonverbal problem with 
one solution that has time constraints are generally similar to the thinking features of the subjects when 
solving the same problem that does not have time constraints. The reduced use of words in general 
and abstract concepts in particular seems to have reduced the time needed to formulate them, as it 
did when solving problems in groups without time constraints. However, these indicators were higher 
in groups with time constraints. Due to this, it became possible to increase the value of the nonverbal 
component of thinking. It can be assumed that it was the temporary pressure on the groups that led to 
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these features of the manifestation of thought processes. The data obtained correspond to the results of 
a series of experiments by M. Strick, L. F. Nordgren and R. B. van Baaren, which confirm the idea that 
the unconscious Is able to perform more mental operations than conscious, thereby accelerating thought 
processes (Strick et al., 2011). This strengthening of the cognitive unconscious contributed to an increase 
in the share of images and abstract concepts in thinking and made it difficult to translate them into a 
verbal, fully conscious form in the future. 

When working with a nonverbal task that has several solutions with a time limit, the subjects’ 
thinking shows a decrease in imagery, compared to solving a problem with one solution, but exceeds this 
indicator when solving verbal tasks. This suggests that the presence of several options for solving the 
problem, with its nonverbal nature, reduced the overall intensity of thinking activity. The relative ease of 
finding one of several solutions, compared to the need to find the only correct solution, and the nonverbal 
nature of the task itself, which made it difficult to exchange opinions in a group, made the picture of 
thinking less rich in images and concepts. 

The relatively high symbolic thinking of the subjects who worked on a verbal problem with multiple 
solutions and time constraints, compared to the maps made on the basis of a problem with a single solution, 
indicates a reliance on verbal mental processes, with their ability to abstract and generalize. However, 
due to the relative slowness of the verbal manifestations of thought processes, the use of images gives 
an advantage in speed. According to the theory of the global workspace of B. Baars, thought processes 
individually work unconsciously (Baars, 2017). However, in order to form a general picture of what is 
happening, their interaction becomes conscious. In this case, the need to work on different alternatives to 
solving the problem under time constraints led to the need to simultaneously quickly search for different 
solutions (using the nonverbal, unconscious component of thinking) and simultaneously integrate the 
results of these solutions into the overall thought process (using the verbal, conscious component of 
thinking). This in turn increases the abstractness of symbolic thinking and makes the differences between 
the indicators of symbolic and figurative abstractness based on verbal tasks more significant than the 
differences in the indicators of figurative and symbolic thinking. 

The differences between the indicators of thought processes implemented without time constraints 
(the first group) and thought processes implemented with time constraints (the second group) indicate 
the pressure of the time factor that the thinking of the subjects from the second group experienced. They 
are more likely than the subjects of the first group to use abstract images and concepts in their thought 
processes, but in general they use symbols and images in a less balanced way, which is why, as a rule, 
there is a clear predominance of either one or the other in their thinking. Subjects from the first group 
are more inclined to use specific words and images in their thought processes, tend to build complex 
structures, and prefer to adhere to approximately equal use of the verbal and nonverbal components in 
their thought processes. 


Conclusions 


The results obtained in the study make it possible to see the direct interaction of verbal and 
nonverbal components of thought processes and indirectly observe the dynamics of relations between 
the conscious and unconscious components of the psyche. 

Based on the data obtained, the following conclusions can be drawn: 

1. Under the conditions of time constraints, the tendency to use abstract images in thinking activity 
increases significantly, when the conscious, not having time to formulate thoughts clearly enough in a 
verbal-logical form and subject them to verbal processing, gives way to the unconscious, which processes 
information on a nonverbal level and is able to give the necessary description on the basis of unclear, 
generalized images. 

2. When solving nonverbal tasks with time constraints, the use of abstract concepts increases, while 
in the absence of time pressure, the use of abstract concepts is inferior to the use of abstract images. In 
the conditions of lack of time, the differentiation of the implementation of verbal and nonverbal processes 
in thinking activity increases due to the difficulties of double encoding, when the verbal component of 
thought processes ceases to have time to decipher the nonverbal images generated by the unconscious 
component of the psyche, and Is forced to separate from it. 

3. The symbolism of thinking processes in solving verbal problems with multiple solutions is higher 
than in such problems with a single solution. A large number of solutions to these problems increases the 
activity of the verbal component of thinking. When solving a nonverbal problem with one correct answer, 
on the contrary, the imagery of thinking activity in the psyche is higher than when solving a nonverbal 
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problem with multiple solutions, which can be explained by the ability of the nonverbal component of 
thinking to unconsciously conduct a quick search of solutions. Therefore, when thinking about a large 
number of alternatives with the help of verbal and logical thinking, a person Is aware of and, consequently, 
displays a lot of objects of his thinking activity, which increases the symbolic component of his\her ideas 
about it. On the contrary, when working with nonverbal elements, imaginative thinking is involved in 
the analysis of many alternatives, most of them he\she simply does not realize and only when working 
with one solution, even in a nonverbal form, enough objects are displayed in the psyche to give a fairly 
complete description of the imaginative thought processes. 

4. The figurative component of thinking, prevails over the symbolic, in thinking activity, when solving 
both verbal and nonverbal tasks. At the same time, the imagery of thought processes when solving 
problems with one answer is higher than with many, and when solving nonverbal problems, it is higher 
than verbal ones. This is due to the fact that thinking activity relies on the language of images, which are 
then translated into verbal representations. 
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